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Mathematical gems of Debrecen
old mathematical textbooks from the
16—18" centuries

TUNDE KANTOR — VARGA

Abstract. Inthe Great Library of the Debrecen Reformed College (Hungary) we find a lot
of old mathematical textbooks. We present: Arithmetic of Debrecen (1577), Mar6thi’s
Arithmetic (1743), Hatvani’s introductio (1757), Karacs’s Figurae Geometricae (1788),
Segner’s Anfangsgriinde (1764) and Mayer’s Mathematischer Atlas (1745). These old
mathematical textbooks let us know facts about real life of the 16-18" centuries, the
contemporary level of sciences, learning and teaching methods. They are rich sources of
motivation in the teaching of mathematics.

Key words and phrases: old Hungarian mathematical textbooks, interaction with other
subjects, lower and middle secondary.

ZDM Subject Classification: A 303 History of mathematics and of mathematics teaching.

Introduction

Debrecen is the second largest city in Hungary with an important historical
and cultural heritage. It was also called the Calvinist Rome, because the inhab-
itants converted to the new faith in the 16" century and the town became the
centre of Calvinism. As in western Europe the Protestant Church applied three
tools in Debrecen too: pulpit, school and the press.

The pride of Debrecen is the Great Calvinist Church. The Calvinist College
(called the Debrecen Reformed College these days) was established in 1538 on the
basis of the mediaeval town school. It was among the first Colleges to teach in
Hungarian language.
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In the 16-18"® centuries Debrecen was one of the country’s most advanced
towns in industry and commerce. The teaching of mathematics was excellent in
the Calvinist College. The students needed a lot of experience in solving every-
day mathematical problems, because their aim was to become merchants, clerks,
clergymen, burghers, so the professors taught mathematics in a more lifelike and
practice-oriented way.

In the Great Library of the Debrecen Reformed College we find nowadays a
lot of old books and maps, especially old mathematical textbooks. The authors
of these textbooks on mathematics adapted to the needs of everyday life. They
were mostly professors. The trend of applying mathematics was a very important
viewpoint in the teaching.

The professors of the Calvinist College — G. Maré6thi, S. Hatvani, F. Kerekes —
were well-versed in the exact sciences. They had opportunity to learn at different
universities of Europe (Swiss, Dutch, German), where they obtained their doctor’s
degree. They had the possibility to carry home new books on mathematics and
physics which they used in their practice of learning or teaching. The level of
teaching mathematics did not differ from the European standard. The Calvinist
College trained well its students in sciences. Some students later became well-
known, outstanding personalities.

We have to mention another important date too. In 1561 a press was founded
by the family Hofthalter in Debrecen. The above mentioned facts implied that
the first arithmetic book written in Hungarian appeared in Debrecen, in 1577.
(Nowadays we can find only a few examplars of its first and second editions in
the National Széchenyi Library of Hungary, or in Transylvania).

Also other Hungarian mathematical books were printed in Debrecen, such
as a Multiplication table of Julius Padua (1614), F. Meny&i Tolvaj Arithmetica
(1675), G. Maré6thi: Arithmetica (1743, 1763, 1782).

The aims and benefits
of studying old mathematical textbooks

We do mathematics under various aspects. I want to show that the instruction
of mathematics by applications was always a very important viewpoint in the
teaching process in order to understand more fully our surroundings and different
sciences.
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If we study these old mathematical textbooks we find that the main aims of
teaching mathematics were:

— to give the pupils mastery of counting connected with real world problems,

— to make the pupils acquainted with different kinds of measures, moneys, which
they have to utilize in their everyday life,

— to make the pupils able to gather information about the real world and other
sciences,

— to teach them to draw, to construct, to measure,
— to develop their phantasy and space perception.

What are the benefits of studying these old mathematical textbooks?

These old mathematical textbooks let us know a lot of special old measures,
measures of length, area, volume, weight, money with their conversions (i.e.
metrological facts), facts about real life of the 16-18" centuries, e.g. the real
prices, data of military character, social conditions, historical facts, the contem-
porary level of sciences, learning and teaching methods. They are rich sources of
motivation.

How can we use this historical material in the classroom?

We collected a problem — book (worksheets) from the old textbooks. These
problems are very useful and interesting. For the pupils (aged 10-16) they are a
source of motivation. The main topics of these problems were:

Historical facts (King Matthias, King Attila and the Conquering Hungarians,
Turkish occupacion of Hungary), problems of everyday life (vineyards, households,
contributions, income, repay of loans, real costs), metrological facts, social and
economical relations, amusing problems, Bible-stories, problems of arithmetical
series, proportionality, problems of mixing.

Our methods were:
1. We posed a problem from an old mathematical textbook.

2. For a start we told a story about the life and the scientific work of famous
mathematicians (Segner, Hatvani).

3. We discussed historical and national aspects.

4. We did some practical activity or reconstructed the steps of the old solutions
(Mayer, Hatvani).

5. Our pupils constructed texts to the drawing book of Karacs (measuring the
inaccessible).
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6. On the basis of the work of Hatvani we could compare the mortality tables
of different ages.

7. We got acquainted with old measuring instruments.
8. In the learning process of geometry we made use of T. Mayer’s ideas.
9. We constructed a vocabulary (old Hungarian-Hungarian).

10. The pupils collected historical events, and other cultural facts about the cen-
turies examined.

The forms of the instruction were:
Lecture by the teacher, lecture by pupils, team work (practical work or re-
search work), individual work of pupils.

Presentation of some excellent mathematical textbooks
from the 16-18th centuries

1. Arithmetic of Debrecen (Debrecen 1577, 1582)

This book is the first mathematical textbook written in Hungarian. It was
printed and published in Debrecen first in 1577 and later in 1582 by Rudolf
Hofthalter, and it is known as Arithmetic of Debrecen. This name was created by
Professor L. David, first Professor of the Mathematical Seminar at the University
of Debrecen in the 20*" century.

The Arithmetic of Debrecen is a very nice and good mathematical textbook.
The cover page is framed by Lilies of Florence and in its middle stands the Lamb
of God (i.e. Agnus Dei) in black and red colours (Figure 1). The Agnus Dei
symbol is part of the coats-of-arms of Debrecen. It is a very good summary for
learning to count. Even nowadays it is easy to understand its language.

We don’t know who the author of this book was. On the cover-page Hoffhalter
says that it was translated from the work of Gemma Frisius, but this is not true.
G. Frisius was a mathematician of the Netherlands (1508-1555). The Arithmetica
written by him was published in Antwerp in 1540 and was reprinted more than
fifty times. The Arithmetic of Debrecen is an original and very clear Hungarian
arithmetic.

In the introduction Hoffhalter writes a romantic explanation: “It is not me
who is the translator of this work, but it was brought to my office by a pious kin
of mine by the grace of God, asking whether I would print it, and stating that
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he himself would have not been able to tell me the name of that pious person, to
whom I could refer in my publication.” (See Figure 2.)

For a time it was supposed that one of the professors of the Calvinist College
of Debrecen, J. Laskay, had been the author. J. Laskay began his teacher’s work
at the time of the first edition. He was professor of the College between 1577—
1596. One sentence in the preface of the second edition (1582), written by Rudolf
Hofthalter, leads us to the conclusion that he himself could be the author of the
Arithmetic of Debrecen: “Although there are a lot of people writing about science,
still I can consider the arithmetic of Frisius as the easiest and more general to use
in the education of children, because it covers the whole science in a short and
well ordered form, and now I am publishing it in Hungarian.”

The reference to the work of G. Frisius seems to be a business trick. Both
J. Laskay and R. Hoffhalter were too young at that time, they had no name. In
my opinion it seems more probable that Rudolf Hofthalter is both the author and
the editor of the Arithmetic of Debrecen. In the introduction he emphasizes that
arithmetics is useful for those people who want to deal with geometry, astronomy
or philosophy.

The Arithmetic starts with an introduction and has two parts. The ma-
jor part of the 144-page text explains the mathematical operations with Arabic
numerals: enumeration, addition, subtraction, multiplication and division with
integers and fractions (except the division by fractions), division to a given ratio,
arithmetic progression, discussing Hungarian and German money and measures
of weight. The second part of the book explains calculation with calculuses, that
is the calculation using pebbles or stones. This book differs from the German
textbooks, because after the numeration of integers it presents the addition of
fractions, and similarly after the subtraction of integers it presents the subtraction
of fractions, and the multiplication of integers is followed by the multiplication of
fractions.

Examples from the Arithmetic of Debrecen

Multiplication
— I have got 30 soldiers. I have to pay to each of them 3-3 forints for a month.
How many forints do I have to pay to the 30 soldiers for a month? (Figure 3)
— How many times does a clock strike a year? In a year there are 365 days, and
in a day there are 24 hours. (Figure 4)
— There are 12 friends, each of them has 12 shops, in each shop there are 12
bags, in each bag there are 12 loaves of bread, in each loaf of bread there are
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12 holes, in each hole there are 12 mice, and each mouse has 12 little sons.
How many little sons are there in all? (Figure 5)

The Arithmetic of Debrecen presents the methods of inference, and standard
problems related to profit sharing among the partners in a joint business venture
under the heading social rule (Regula societatis). The author of the Arithmetic
of Debrecen remarks that “in Hungary this rule has not much practical use as the
Hungarians are hardnecks and reluctant to pay.”

De Regula Societatis (Figure 6)

Ezamples. Three men formed a company. One of them gave 50 Ft, the other
man gave 60 Ft, the third man gave 70 Ft into the business. They won 100 F't.
They wanted to share this sum in proportion of their given money. How many
Forints are due to the different members of the company?

De Regula Falsi (Figure 7)

Ezamples. A copper merchant wants to buy 60 quintals of copper from an-
other merchant. This merchant says that he has less than 60 quintals of copper.
He explains that if he had the present weight of copper and had once it again,
then the half and the quarter of the weight, and still 4 quintal then he would have
the 60 quintal.

Question. How many quintals of copper has the merchant?

Remark. Tt is very easy to solve this problem by an equation:

r+zr+ax/2+2/4+4=60, so x=204/11

The author solves this problem with the help of false numbers (regula falsi).
The rule of false position, as the mediaeval Hungarians called it, is a root ap-
proximation method, regula falsi meant a tool for them to solve equations by
trials.

One of the most conspicious features of the first Hungarian arithmetics is their
emphasis on usefulness, or practicism. These early Arithmetics are illuminating
and fascinating readings for other reasons as well. Their examples give a lot of
information about the life and work of mediaeval Hungarian people.

2. G. Mar6thi: Arithmetic
(Debrecen 1743, 1763, 1782) (Figure 8)

G. Maréthi (1715-1744) was a famous professor of the Calvinist College of
Debrecen. (Figure 9)

His father was a town counsellor, later the chief justice of the town of Debre-
cen. G. Mard6thi was an infant prodigy. He finished his studies in the Calvinist
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College when he was sixteen and went to study abroad (1731-1738). After return-
ing to Debrecen he became professor of the Calvinist College. He taught there
only six years, he had a short career. He worked too much and died as a young
man.

He wrote a very good arithmetics book for the Calvinist schools. He had
heard about the Arithmetics of Debrecen, (1577, 1582) and Kolozsvar (1591)
(Figure 10), but in Maréthi’s days they could not find these books anywhere. Both
the professional and methodological aspects of Mar6thi’ s arithmetic compare well
with his day’s European textbooks of the highest standards. In the preface he
modestly stated:

“I did not leave anything that I thought would be necessary for our country”.

It was published three times, and it was still in use in schools as late as the
beginning of the 19" century. Professor Maréthi was an excellent textbook writer,
and one of the successful creators of the mathematical language. His language
was very easy, his terms are the same as we use nowadays. His aim was to create
the language of mathematics in Hungarian. He wanted that “even the womenfolk
could understand them”.

In his Arithmetic, Maréthi gave advice to teachers and also to students about
teaching and learning methods.

“In calculation, one had better put everything to paper, if possible, nothing
should be left to memory, for it will deceive one before long... If anyone of you
should know a better rule, and can show a better way, I would be only too glad
to learn about it.”

Maréthi was a very good teacher, his methodological clues are true nowadays
too, e.g.: “It would be better to hurry slowly.”

In Maréthi’s Arithmetic we find 4 operations: addition, substraction, multi-
plication, division. He mentions the abacus, the calculating with calculi (pebbles),
he calls this method computing with peasant numbers. We find a lot of old liquid
or cubic measures (bucket, bushel, can, quarter, vat, and special Hungarian mea-
sures: ako, icce, etc.), and currency denominations (gold coins, imperial thaler,
short thaler, German forint, 30-, 20-penny coin, silver coin, different small coins,
half penny).

Examples from Maréthi’s Arithmetic (1763)

1. 1IV. Példa (pp. 14) (Figure 11)
I bought a vineyard for 400 Ft. In this year the vineyard was producing 150
aké wine. I would like to know how much costs my wine.



80 Tiinde Kéntor — Varga

— I spent on the cultivation Ft 77.59 d.

— I payed Ft 37.56 d tithes.

— I payed for the grape gathering Ft 21.06 d.

— I payed to the carman Ft 19.50 d for carrying home the grape.

— I could have obtained 24.00 Ft as interest in a year for my 400 Ft.
This way the costs of 150 aké wine were F't 179.71 d.

I would like to sell it for not less than this sum. If I couldn’t realise this
amount then it would have been better to put my 400 Ft out at interest.
(1 aké = 50 litre)

2. V. Példa (pp. 14) (Figure 12)

I bought 6 porkers for Ft 58.34 d.

They had eaten as much of my barley as I could have sold for 17 Ft. I payed
for the milling F't 1.27 d. How much did cost me the 6 porkers? We write it down:

1. The price of the six porkers: Ft 58.34 d.
2. The value of the barley: Ft 17.00 d.
3. The expenses of the milling: Ft 1.27d.

Total: Ft 79.61d.

3. V. Példa (pp. 79) (Figure 13)

I bought 81 icce sack wine for 30 Forints. How much does 1 icce sack wine
cost? (Icce is an old liquid measure. 1 icce = 0.88 litre or about one-fifth of a
gallon.)

3. S. Hatvani: Introductio ad principia philosophiae solidioris

(Debrecen 1757)

S. Hatvani (1718-1786) was one of the well-known professors of the Calvinist
College of Debrecen. (Figure 14) His interesting and colourful character stirred
the imagination of writers and poets (M. Jdékai, J. Arany, etc.), who invented
stories about Hatvani’s scientific experiments in order to attribute him magic
power. He got the name Hungarian Faust from one of the most popular writers
of the 19" century, M. J6kai, who wrote a short story with this tittle about
him. Hatvani was the first professor at the Calvinist College who made physical
and chemical experiments at his lectures. He lectured on mathematics, geometry,
philosophy, physics and astronomy. He was the first to give regular lectures on
chemistry in Hungary.
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He started his studies at the Calvinist College of Debrecen. After graduating
from the Calvinist College he continued his studies in Basel. He got doctor’s
degrees in theology and medicine, but he learnt mathematics on the lectures of
J. Bernoulli (1667-1748) and D. Bernoulli (1700-1782).

S. Hatvani wrote two mathematical works: Oratio inauguralis de matheseos
...(1751) and Introductio ad principia philosophiae solidioris (1757). He wrote
this book for students (aged 18-20) and for educated people. We find two essential
applications of mathematics in it.

a) In the Appendiz “Observatio elevationis poli Debreceniensis” Hatvani gives
a construction for measuring the geographical latitude of Debrecen using the
shadow of a high stick. His measuring was fairly good (47° 25’), nowadays the
punctual value is 47° 33’. (Figure 15)

b) This book contains a part which deals with the elements of probability and
statistics. The author shows the fundamental concepts of insurance mathematics
by problem solving (probability of mortality, life expentacy, average age) and
applies them to Hungarian public health and mortality, and finally he draws his

practical conslusion about the bad state of national health. (Figure 16)
If we arrange these data in a table, we get:

Year 1750 | 1751 1752 1753
Number of birth in Debrecen 1022 | 890 832 936
Number of death in the first year of life 235 | 304 260 250
Percent of death in the first year of life 23% | 34% | 31.25% | 26.70%

4. F. Karacs: Figurae Geometricae
(Debrecen 1788)

F. Karacs (1770-1838) was a student of the College of Debrecen. He could
draw beautifully, and he joined the engraver students of the town. Later he
became an engraver and made a lot of maps. Figurae Geometricae is a little
drawing book, which contains 10 drawings to illustrate geometry. These drawings
are showing that applications (i.e. architecture, measuring of distances, measuring
volume of a barrel) (Figure 17) form an important part of geometry.
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5. J. A. Segner

In the Great Library of Debrecen Reformed College there are the following
books of Segner:

a) Anfangsgrinde der Arithmetik. Geometrie und der geometrischen Berech-
nungen (Halle, 1764)

b) Deutliche und vollstindige Vorlesungen tber die Rechenkunst und Geometrie
(Lemgo, 1747, 1767).

J. A. Segner (1704-1777) (Figure 18) is one of the first Hungarian mathe-
maticians known and recorded by the history of mathematics. He went to school
in Pozsony (now Bratislava) and in Gydr, and most probably studied a year at
the College of Debrecen (1724). From 1725 he studied medicine, natural sciences
and mathematics in Jena. He graduated as a physician. Between 1730-1732 he
was doctor of the town of Debrecen. Then he worked at the University of Jena.
From 1735 to 1755 he was professor at the University of Gottingen, where he
taught mainly physics, mathematics and also chemistry. He took part in found-
ing the new observatory of the University in Gottingen. In this observatory Tobias
Mayer followed him, because after the death of Ch. Wolf he became professor at
the University of Halle. He invented the prototype of water-turbine, the so called
Segner-wheel (1750) (Figure 19), which was constructed on the theory of action
and counteraction. In his textbook Cursus Mathematici I-III (Halle, 1. 1757,
II. 1758, II1. 1767-1768), he began the chapter on solid geometry by presenting
the forgotten Cavalieri principle (1626). (Figures 20-21) He explains and applies
that principle for determining the volume of the sphere. For a long time it was
believed that Segner was the discoverer of the principle of Cavalieri. The book
Anfangsgriinde der Arithmetik is the German version of Cursus Mathematici I.

Segner’s mathematical books are very good. He has a subtle sense to discover
long-forgotten values in the heritage of the past and an ability to elaborate the
achievments of his age systematically so as to be understood by a wide readership.
His books were very popular. His independent achievments include a proof of
Descartes’s rule of signs. Segner’s examinations of inertia, acoustics and optics
are also well-known.
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6. T. Mayer: Matematischer Atlas
(Augsburg 1745) (Figure 22)

There exist only a few exemplars of T. Mayer’s Mathematischer Atlas. I
know that in Germany there is one exemplar in Munich (Deutsches Museum) and
the original, written and coloured by hand, is in the Landesbibliothek Stuttgart.
In the Great Library of the Debrecen Reformed College we can find a coloured
exemplar. (Figure 23)

How could the Calvinist College obtain this Mathematischer Atlas?

We know that one of the later mathematical Professors of the College, P. Sar-
vari, studied in Gottingen in 1792 with Professor Késtner. A contributor to the
history of parallels, Professor Sdmuel Hegediis (Nagyenyed Reformed College,
Transylvania), visited Gottingen in 1807, and he was corresponding with Gauss
and Johann Tobias Mayer (1752-1830). This is a possible connection.

We have to mention that two persons had the same name: Johann Tobias
Mayer, the father (1723-1762) and his son (1752-1830). Both were professors of
mathematics and physics at the University of Gottingen. The son of Tobias Mayer
wrote a lot of books on mathematics and physics. In the Great Library of De-
brecen Reformed College we find one of his books: Grindlicher and ausfihrlicher
Unterricht zur praktischen Geometrie (5 Band, Gottingen, 1777) (Figure 24).
Its content is essentially the same as that of the father’s Mathematischer Atlas,
but the Mathematischer Atlas is more beautiful, descriptive, lifelike. It gives an
intuitive method of mathematical instruction.

The other fact is that J. A. Segner was professor in Gottingen from 1735 to
1755, and Tobias Mayer (the father) became his successor. J. T. Mayer (the son)
was professor in Gottingen between 1773-1779 and from 1800 too.

The Matematischer Atlas consists of 68 etchings, from which 60 plates deal
with mathematics and applied mathematics (arithmetics, metrology, geometry,
trigonometry and their applications, physics, mechanics, optics, astronomy, geog-
raphy, cartography, chronology, gnomics, pyrotechnics, military and civil archi-
tecture) and 8 plates are from higher mathematics: arithmetical and geometrical
exercises, conic sections (parabola, hyperbola, ellipse), geometrical places, curves
(spiral, cissoid, conchoid of Nicomedes, conchois, logarithmical curve, cyclois),
Thomas Baker’s main-principal, method of excess and defect, infinitesimal cal-
culus and applications (subtangents, subnormals of the parabola, hyperbola and
ellipse), circle, length of arc of the circle and the area of parts of the circle.
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Tobias Mayer’s Mathematischer Atlas is a book for individual study. It is a
very peculiar work. The origin of its form and contents follows from the life and
personality of Tobias Mayer.

This Atlas was published by the firm of J. A. Pfeffel (Augsburg) for which
Mayer worked from 1744 to 1746. During this time Mayer extended his scientific
and technical knowledge, learned languages (French, Italian, English). Mayer left
Augsburg to take up a post with the Homann Cartographic Bureau in Nuremberg.
From 1751 he became professor of mathematics and economics at the University
of Géttingen.

Some of Mayer’s lectures (1752-1762) were printed in Goéttingische Anzeigen
von gelehrter Sachen. In these years he invented a new goniometer and explored
application of the repeating principle of angle measurement, developed a new pro-
jective method for finding areas of irregularly shaped fields and transformed the
common astrolabe into a precision instrument, he applied the repeating principle
to an instrument of his own invention, the repeating circle, which proved to be
very useful for sea navigation. The instrument used by Delambre and Méchain in
their determination of the standard meter was a variant of Mayer’s circle.

Presentation of the Mathematischer Atlas

Mayer had a special method: he gave graphic descriptions of mathemati-
cal definitions and their properties. He also made drawings — so this book is a
mathematical picture — book. On the other hand on the 60 copper engravings he
illustrated mathematics and its applications too. The whole work is very attrac-
tive. It is easy to read it in spite of being in Gothic letters. Each page consists
of three big parts. On the left and on the right side in two columns there is
theoretical information, in the middle there are drawings, figures and tables with
data.

The contents of the 60 plates are:

Counting, addition, substraction multiplication, division, extracting of roots,
prime numbers, different measures (length, area, volume, capacity), proportional-
ity, concept and applications of logarithm, elements of plane and solid geometry,
applications of geometry to geodesy, to the division of land, geometrical instru-
ments, lenses and mirrors and the principles of forming pictures, measuring of
weights, measuring of the capacity of a barrel, measuring length and height of
different objects (towers, buildings, altitudes, etc.) with the help of trigonome-
try, spherical trigonometry and astronomy, 9 different kinds of sundials and the
constructing of time at the sundials, problems of calendars (days, months, years,
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different forms of calendars), world concept of Copernicus, solution of the prob-
lem of Kepler, lunar occultations, solar eclipses, motion of comets, Moon, Sun,
constructing of maps, stereographical projection, lines and curves at fortifica-
tions, principles of building starshaped entrenchments, some military problems,
weapons and their geometrical constructions (canons, canon-balls;, handgrenads,
petards, bombs, etc.), ballistical problems of different kinds of shells, analysing
the mathematical problems of their paths and the optimal arrangement of bullets
and the optimal posing of guns at the artillery, building of living houses, espe-
cially different forms of columns and roofs, plan of the house, the characteristics
of comfortable building, ground-plane of the building (first and second floor),
principles of construction by the help of perspectivity, perspective pictures and
their shadows, and a few physical problems.

Detailed analysis of some plates

Table IV (Figure 25) gives the basic concepts of plane and solid geometry in
three parts a) Fig. 1-12, b) Fig. 13-16, ¢) Fig. 17-21.

a) The concepts of point and straight line are given in the same way as with
Euclid. Mayer distinguishes between circle line and cirlice. He illustrates, the
concepts of the centre of a circle, half-diameter, diameter, chord, arc curve,
parabola, perpendicular lineals, parallel lines, straight and circular lines.
The definition of parallel lines is that their distance is constant. We find the
definition of an angle, rectangle, acute angle, obtenuse angle, sections with
proportional length (arithmetical and geometrical proportions).

b) We find here the most important plane figures (triangles, square, rectan-
gle, thombus, rhomboid, trapese, trapezoid, delthoid, regular pentagon and
hexagon, irregular hexagon, convex and concave polygons, circle, the different
parts of the circle (segments, sectors). Three figures of the Fig. 16 are very
interesting, namely the T, X and Z figures. I have never seen such kind of
figure in schoolbooks but the idea is excellent. In Fig. 16 T. we see a plane
figure which is limited not only by straight lines, it has a curved side too. The
Fig. X and Fig. Y show the same idea. The author emphasizes that there are
segments or sectors which are smaller or bigger than a halfcircle.

c¢) Fig. 17-21 illustrate the most important solids (cube, box, pyramid, prisms,
oblique prisms, cone, truncated cone and pyramid, cylinder, oblique cylin-
der, sections of cylinders and cones, spheres, half-sphere, spherical segments,
spherical sectors, regular polytopes).
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I will draw the attention to 2 viewpoints:

1. At the Fig. 18 L, we see a concave pyramid. Why cant’t we find this illustra-
tion in our schoolbooks?

2. The Fig. 20 T and V, resp. X and Y show the same principle of classification
as we have seen at Fig. 16 U and X, resp. 16 Y and Z.

Table V (Figure 26) deals with different geometrical constructions: construct-
ing perpendiculars, parallels, copying angles, bisector of an angle, bisector of a
segment, dividing an angle into equal parts, dividing a line segment into equal
parts, constructing numbers as a length, multiplication and division, constructing
geometrical means of two segments (2 methods), golden section.

Table VI (Figure 27) deals with the construction of different shaped triangles
from 3 given lengths of side, rectangle, rhombus, rhomboid and regular n-gons
(square, regular 5-gon, 6-gon, 7-gon (approximately).

For constructing a regular 7-gon Tobias Mayer applies the method of Renal-
dini. He divides the diameter V' F of a circle (1,2,3,4,5,6,7) into 7 equal parts,
with the distance V7 he makes an arc from V and from 7. The points of intersec-
tion are C' and D. Then he connects C' and D with 2, 4, 6. These lines determine
the points B, A, Z and W, X, Y. The vertices of the regular 7-gons were V., W,
X, Y, Z, A B.

Table VII (Figure 28) deals with converting a surface into another surface
with the same area. He converts a triangle into a rectangle, a rhombus, a rhom-
boid, a trapeze into a rectangle, into a square, a trapezoid, a square, a non-regular
4-gon, a circle, and a segment (approximately) into a triangle, a half circle into a
circle.

The approximate construction applied by Tobias Mayer for the quadrature
was the following:

He draws two perpendicular diameters of a circle (MO and PQ), divides into
four equal parts the length of the chord PQ (P, 1, 2, 3, O), then connects @
with 1, projects orthogonally 1 to PQ, so he gets the point R. The length of the
square’s side will be equal to RQ. If we calculate the length of QR, assuming
that the length of the diameter MO is 2r, we get dgr = 1.75r, déR = 3.0625r2,
so 7 & 3.0625. (It is not a very good approximation.)
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Summary

We found that the pupils’ attitude to following the historical way was very
positive. This kind of instruction made them curious, they became more open
minded and more creative. We could show the continuity of mathematical con-
cepts and processes over the past centuries. We motivated the learning process
in the classroom, because our pupils deal with problems which centuries ago were
objects of investigation, These problems allow the pupils to touch ancient past,
thev connect mathematics with various cultural and intellectual developments.
We often can learn from the mathematical mistakes of the past. We brought
biographies into the classroom. Some mathematicians have interesting lives. We
can refer to Hungarian literature (stories, poems). Besides the mathematical dis-
cnssion we can visit the Museum and Great Library of the Debrecen Reformed
College. It wonld be a useful mathematical adventure to get acquainted with the
mathematical gems of Debrecen.

Figure 1
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Figure 9. G. Maréthi
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